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Executive Summary
In this project, five jobs related to muskellunge and tiger
muskellunge stocking evaluations were conducted over the
past year. Those jobs were: 1) size specific survival of
muskellunge and tiger muskellunge; 2) effect of rearing
technique on esocid survival; 3) laboratory and pond
experiments; 4) growth and food habits of muskellunge and
tiger muskellunge; and 5) assessment of different genetic
stocks of muskellunge. In Job 1, we conducted simulations
with a bioeconomic model to evaluate the success of
alternative stocking dates for different sizes of
muskellunge and tiger muskellunge. For larger fish, time of
stocking did not influence survival rates, but for smaller
esocids, survival increased with later stockings. Although
muskellunge have higher survival rates, rearing costs are
also higher. We tested survival rate per cost for
muskellunge reared on pellets, and found this to be a more
cost-effective scenario. However, additional simulations
are required to assess combined effects of rearing
techniques, costs, and survival. In Job 2, fall stockings
were completed and survival compared for extensively reared
muskellunge and tiger muskellunge in Paradise Lake (Coles
Co.), extensively and intensively reared muskellunge in
Pierce Lake (Winnebago Co.), and predator acclimated and
naive tiger muskellunge in Paris Lake (Edgar Co.). We
sampled more muskellunge than tiger muskellunge in Paradise
Lake, although population estimates were similar for both
species. Combined with results from previous years, it
appears that muskellunge survival will be higher in most
situations. Predator acclimation did not improve survival
over non-predator acclimated fish, and comparisons of
intensive versus extensively reared fish have not been
conclusive. In Job 3, pond experiments were completed
comparing survival between naive and predator acclimated
tiger muskellunge in ponds with largemouth bass; no
differences in survival were observed which is similar to
results in the field. In Job 4, both muskellunge and tiger
muskellunge utilized mostly gizzard shad in Paradise Lake,
and growth did not differ between the species. In Job 5,
results from experiments examining temperature effects on
growth and metabolic rate of several muskellunge populations
were published. These results showed that fish from
different populations exhibit different growth patterns.
These variations in growth may be important for survival,
influencing both losses to predation and over-winter
survival. Additional work is being conducted to modify
existing bioenergetics models using data obtained in
laboratory experiments. Growth predicted using these
revised models will be compared to that observed among pond
populations of muskellunge. These results will be used to
help identify stocks of muskellunge appropriate for stocking
in Illinois impoundments and reservoirs.
STUDY 101. Evaluation of muskellunce and ticer' muskellunce
stocking program.
JOB 101.1 Size specific survival of muskellunge and tiger
muskellunge
OBJECTIVE: To compare survival and conduct benefit/cost
analyses using a bioeconomic model for various sizes of
muskellunge and tiger muskellunge stocked in Illinois
impoundments.
INTRODUCTION: Stocking is a popular management tool to
provide sport fishing opportunities and to supplement
existing sport fish populations (Keith 1986). The success
of fish stocking programs is largely dependent upon the
ensuing survival rates. Stockings of esocid fingerlings
have displayed extremely variable survival rates (Wahl and
Stein 1989; Stein et. al. 1981; Johnson 1982). The sizes to
which esocids must be reared to attain acceptable rates of
survival is largely dependent upon system specific
characteristics such as forage species abundance and size,
predator density and size distribution, and thermal regime.
Survival of esocid fingerlings in impoundments has been
shown to be largely dependent upon predation by resident
largemouth bass (Stein et al. 1981) and the composition and
abundance of forage fishes (Wahl and Stein 1988). Sizes to
which esocids must be reared will vary according to the
predator population and forage base of a specific system.
The success of various size stockings need to be correlated
with these factors to develop guidelines for impoundment
stockings. These results will be used to improve and test a
bioeconomic model developed by Wahl and Stein (1990) to
compare the factors influencing survival of various sizes of
esocids as a function of cost of rearing. In this job, we
evaluate the relative survival of 4, 8 and 10 inch
muskellunge and tiger muskellunge with impoundment
stockings, and assess the effects of predator populations
and prey resources on survival. These data will be used to
help develop guidelines for future esocid stockings in
Illinois.
The cost involved with the production of differing sizes of
esocids is an important component of the bioeconomic model,
as well as a primary consideration in the hatchery
production of fish. Tiger muskellunge, which can be raised
on pellets, have a lower cost per fish stocked compared to
muskellunge reared on minnows. Hatcheries continue to
develop the techniques necessary to rear muskellunge on
pellets, with the potential to reduce rearing costs for
these esocids.
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METHODS and RESULTS: Results of experiments evaluating
factors influencing relative survival of 4, 8, and 10 inch
muskellunge have been presented in previous annual reports
and a manuscript by T.A. Szendrey and D.H. Wahl entitled
"Size-specific survival and growth of stocked muskellunge:
effects of predation and prey availability" has been
published in the North American Journal of Fisheries
Management, vol 16:395-402.
Thus far, we have identified several factors that can
influence esocid stocking success including thermal regime,
density and size structure of resident predators, and
availability of appropriate size forage. These data have
been summarized in a bioeconomic model that compares
trade-offs between survival as a function of size and
relative costs of rearing for both muskellunge and tiger
muskellunge. The model incorporates each of these factors
we have identified as affecting esocid survival. In
addition, we will include alternative costs of rearing, such
as those used in Illinois hatcheries. With additional model
.development and incorporation of data collected in our work,
the bioeconomic model can be used to determine the most
appropriate size and time of year for stocking esocids in a
particular system in order to maximize survival as a
function of costs of rearing. The model will be useful in
making system specific stocking recommendations.
The current version of the bioeconomic model allows
evaluation of the effects of bass density and size
distribution, thermal stress at stocking, forage base, and
thermal regime on survival rate per unit cost of stocked
esocids. In previous work, esocids were stocked on dates
that conformed to typical stocking scenarios, but other
dates may provide better cost benefit relationships based on
size of the fish, and the relative importance of various
factors influencing survival. To test this, we simulated
stocking of six sizes (100, 125, 150, 180, 240, and 300 mm)
of juvenile esocids on three dates in the fall (August 1,
September 1, and October 1). These simulations allowed us
to assess the size/stocking date combination that provided
the highest survival rate per cost. For larger tiger
muskellunge (240 and 300 mm) and all sizes of muskellunge,
time of stocking did not change survival rate per cost
relationships (Figure 1). For tiger muskellunge, optimal
sizes shifted to smaller sizes as fish were stocked later in
the year. For example, optimal size was 240 mm for fish
stocked on August 1, but decreased to 180 mm for the October
stocking. Also, simulations indicate that later stockings
increase survival rates for smaller tiger muskellunge (100-
180 mm), most likely because of a decrease in largemouth
bass consumption due to cooler water temperatures. However,
the food consumption rate by esocids used in these
simulations was 75% of maximum. This rate may be too high
as many prey, such as gizzard shad, may have outgrown
vulnerability to predation by fall.
To evaluate some of the trade-offs associated with raising
muskellunge on pellets, we ran simulations replacing
muskellunge cost of rearing with those of tiger muskellunge
for six sizes of fish (100, 125, 150, 180, 240, and 300 mm).
Pelleted diets have substantially lower costs than minnow
diets. In these simulations, only costs were altered, not
resulting survival rates. For all sizes of muskellunge,
survival per cost was higher for fish raised on pelleted
diets compared to muskellunge raised traditionally (Figure
2). For smaller muskellunge (< 180 mm), survival per cost
was greater than tiger muskellunge, since at these sizes,
muskellunge have higher survival rates than tiger
muskellunge. Larger muskellunge and tiger muskellunge (180
mm and above) did not differ in benefit-cost relationships.
However, survival rates in the field may also be related to
rearing technique, and further evaluation is needed.
RECOMMENDATIONS: Results from stockings indicate that
survival of fish less than 10 inches is poor, and no
survival has been observed for stockings of fish less than 8
inches during all three years. Sampling of these stocked
fish should continue in order to monitor the effect of size
at stocking on survival and growth rates through the third,
fourth, and fifth years. We have begun to incorporate data
collected in this job into the esocid bioeconomic model.
Simulations from this improved model will be useful in
determining trade-offs between costs of rearing and size at
stocking for individual impoundment characteristics. These
simulations will then be used to make management
recommendations regarding stocking of esocids in lakes
throughout Illinois. Future simulations with the
bioeconomic model will evaluate benefit cost relationships
for (1) effect of food consumption rates and results of time
of stocking, (2) effects of survival differences resulting
from pellet verses minnow rearing, and (3) tiger muskellunge
versus muskellunge.
JOB 101.2. Effect of rearing technique on esocid survival.
OBJECTIVE: To compare survival of muskellunge and tiger
muskellunge in impoundments.
INTRODUCTION: In addition to size at stocking, another
factor which hatcheries can control which may potentially
impact stocking success is rearing method. Extensive
rearing of esocid fingerlings on minnows has been utilized
for most stocking programs, however intensive rearing on
pellets has been found to be a less expensive alternative
(Klingbiel 1986). However, the survival and behavioral
characteristics of esocids reared on minnows and dry diets
should be evaluated before the implementation of large-scale
use of artificial diets (Hanson et al 1986; Carline et. al.
1986). Similarly, survival of extensively and intensively
reared esocids may also differ, as extensively reared tiger
muskellunge have shown higher survival and faster growth
than pellet fed fish (Johnson 1978). However, size at
stocking, number stocked, and time of stocking were not
sufficiently controlled in these studies. Previous work has
shown tiger muskellunge reared on pellets to suffer higher
mortality than muskellunge reared on minnows (Wahl and Stein
1989). Those results have led to recommendation not to
stock tiger muskellunge. However, differences may be due to
innate differences between taxa or due to differences in
rearing technique. Only by directly comparing the two taxa
reared using the same techniques can the suitability for
stocking be determined. Differential susceptibility to
predation and conversion to available prey sources may
greatly influence the survival and growth rates of
fingerling esocids reared by different methods. In this
job, we compare survival and growth rates of minnow versus
pellet reared and intensively versus extensively reared
muskellunge and tiger muskellunge and evaluate potential
mechanisms causing observed differences in growth and
survival. In addition, the feasibility of reducing
largemouth bass predation by predator acclimation was also
assessed for tiger muskellunge.
METHODS: Paradise Lake (Coles Co.) was stocked with equal
numbers (N=1000; 15 fish/ha) and similar sizes (10 inch) of
extensively reared muskellunge (mean length=270 mm, mean
weight=110 g) and extensively reared tiger muskellunge (277
mm; 120 g) on September 12 (Table 1). Fish were reared in
ponds at the Jake Wolf Memorial Fish Hatchery in Manito,
Illinois, by the Illinois Department of Natural Resources.
Fish were tempered to within 2°C of lake temperature before
stocking to avoid thermally stressing the fish (Mather and
Wahl 1989). A sub-sample of each stocked group was held in
three predator-free cages (N=15/cage) for 48 hours to
monitor mortality associated with stress due to transport
and stocking. Temperature and dissolved oxygen measurements
were recorded on each sampling date in order to determine
their influence on survival rates.
Susceptibility to predation by largemouth bass was
determined by using the number of tiger muskellunge and
muskellunge collected from largemouth bass stomachs on each
date. These data were combined with largemouth bass
population estimates (Table 2) to compute the total number
of each species eaten daily. These values were then summed
to compute total predator mortality. Population estimates
(Schnabel mark-recaptures) and catch per unit effort of
muskellunge and tiger muskellunge were computed in the fall
and spring to determine survival rates. The entire
perimeter of each lake was sampled at weekly intervals by
electrofishing. All esocids collected were given a caudal
fin clip to determine mark recapture population estimates of
each species.
Pierce Lake (Winnebago Co.) was stocked with equal numbers
(N = 430) and similar sizes (8 inch) of intensively (mean
length = 218 mm, mean weight = 48 g) and extensively reared
muskellunge (218 mm, 53 g) on August 7 (Table 1).
Paris Lake (Edgar Co.) was stocked with equal numbers (N =
1100) and sizes of predator acclimated (mean length = 250
mm, mean weight = 102 g) and non-predator acclimated tiger
muskellunge (252 mm, 113 g) on August 14. At the hatchery,
two groups of tiger muskellunge were reared: one exposed to
largemouth bass predation (predator-acclimated) and another
with no predator experience (naive). Fish from each group
were given distinct freeze brands. Fifteen largemouth bass
(> 300 mm) were placed in the predator acclimated tank and
allowed to forage for three days. Eighty-nine tiger
muskellunge were eaten over the three day period.
RESULTS: After stocking, mortality rates due to stocking
stress for tiger muskellunge (16%, 7 of 45) were much lower
than for muskellunge (64% 27 of 42) in Lake Paradise. Only
intensively reared muskellunge were placed in mortality
cages for Pierce Lake, but mortality was low (7%, 6 of 89).
Bass predation on esocids for all lakes was low as no
esocids were found in any bass stomachs.
In Lake Paradise, catch-per-hour was consistently higher for
muskellunge than for tiger muskellunge through fall (Table
2). However, fall population estimates were similar for
tiger muskellunge (N=284, 95% C.I.=197-386) and muskellunge
(264, 166-711). Recaptures for tiger muskellunge were low
throughout the sampling period, and may have affected those
estimates. Sampling in the spring yielded results similar
to fall estimates, as catch-per-unit-effort was
substantially higher for muskellunge than for tiger
muskellunge.
In Pierce Lake, CPUE was higher for intensively reared
muskellunge than for extensively reared fish in both fall
and spring (Table 3). Population estimates could not be
completed due to low numbers of fish sampled in both
seasons.
In Paris Lake, CPUE estimates through fall were similar
between predator-acclimated (mean = 1.2) and naive (1.1)
fish, suggesting no effect of predator acclimation on
survival (Table 4). We found one naive muskellunge during
spring sampling, and five naive fish from the 1994 stocking.
Population estimates could not be completed due to low
numbers of fish sampled in fall and spring.
RECOMMENDATIONS: With completion of experiments in 1995, we
have four stockings that show substantially higher survival
of muskellunge than for tiger muskellunge. Based on these
results, it appears that muskellunge survival will be
superior in most situations. However, hatchery costs are
not equal and we will continue to explore cost-benefit
relations (Job 101.1) to assess situations in which tiger
muskellunge might be useful.
Based on our comparisons, predator acclimation does not
appear to be a viable technique for reducing predation rates
for stocked esocids. We found no substantial increase in
survival rates using these techniques.
Comparison of extensive versus intensive muskellunge have
not been conclusive. Disease problems with extensively
reared fish in 1995 may have affected survival rates.
Future experiments will need to be conducted to evaluate the
relative benefits of these two rearing techniques. These
comparisons will become increasingly important if attempts
are made to rear muskellunge in troughs.
JOB 101.3. Laboratory and pond experiments.
OBJECTIVE: To evaluate growth and survival rates of various
sizes, minnow- versus pellet-reared, intensively- versus
extensively-reared, and genetic stocks of esocids in
laboratory and pond experiments.
INTRODUCTION: Pond and laboratory experiments have often
been used to determine mechanisms causing differences
observed in field studies (Wahl and Stein 1989, Werner et
al. 1983, Savino and Stein 1982). In comparing survival of
muskellunge, tiger muskellunge, and northern pike, Wahl and
Stein (1989) used both experimental ponds and laboratory
pools to compare vulnerability of esocids to largemouth bass
predation. These experiments were extremely useful in
evaluating mechanisms leading to differential survival.
Differences in performance characteristics among genetically
distinct muskellunge populations may be important in
determining the most appropriate populations for use in
management applications, and information concerning these
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differences will also be useful in further describing esocid
stock structure. Growth rates, maximum size, longevity, and
survival are among the traits that will affect an individual
population's value to Illinois fisheries. During this
segment of the study, we completed pond evaluations to
determine the long-term variation in growth and survival
that might occur among muskellunge populations.
We also completed experiments comparing survival rates of
naive and predator acclimated tiger muskellunge exposed to
largemouth bass predation. Hatchery reared fish are
extremely vulnerable to largemouth bass predation, possibly
because of lack of experience with predators. Exposure to a
predator in the hatchery may make these fish more wary of
potential predators after stocking, and increase survival
rates.
METHODS AND RESULTS: The majority of results from pond
experiments with genetically distinct muskellunge
populations were presented in last year's annual report.
These results showed that fish from different populations
exhibit different growth patterns. These variations in
growth may be important for survival, influencing both
losses to predation and over-winter survival. Additional
work is being conducted to modify existing bioenergetics
models using data obtained in laboratory experiments (see
Job 101.5). Energetic parameters determined using data from
laboratory experiments are currently being calculated and
input to the Generalized Bioenergetics Model of Fish Growth
(Wisconsin Model). Temperature data being used as inputs
are those collected from ponds at the Sam Parr Biological
Station. Growth predicted using these revised models will
be compared to that observed among pond populations of
muskellunge. If these first simulations produce promising
results, additional simulations will be conducted using
temperature data from three regions (north, central, south)
of Illinois. A modified and improved bioenergetics model
will allow us to predict first year growth rates of
different muskellunge populations in thermal regimes present
in waters throughout Illinois.
At the hatchery, tiger muskellunge were separated into two
groups: one group was predator acclimated and another naive
to predation. Predator acclimated tiger muskellunge were
held in a trough containing largemouth bass (> 300 mm) for
72 h, while naive fish had no exposure to bass. Fish from
each group were given unique freeze-brands depending on
experience and stocked into three ponds (0.4 ha). Each pond
received equal numbers and sizes of naive (mean length = 175
mm) and predator acclimated tiger muskellunge (173 mm, N =
60; 30 of each rearing type) and four largemouth bass.
After 7 days, the ponds were drained and survivors counted.
We found no difference in survival between naive and
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predator acclimated fish (Table 5), results that agree with
laboratory and field experiments, and suggest that predator
acclimation will not increase survival of stocked esocids.
RECOMMENDATIONS: Results of pond experiments examining
differences in performance among genetically distinct
populations of muskellunge have important implications for
muskellunge stocking in Illinois impoundments and
reservoirs. While final size of muskellunge from four
populations was similar, the pattern of growth over the
course of the experiments varied greatly among the different
muskellunge populations. These variations in growth may be
important for survival, influencing both losses to predation
(Wahl and Stein 1989) and overwinter survival (Bevelhimer et
al. 1985, Carline et al. 1986). We will continue to modify
bioenergetics models using data obtained in laboratory
experiments (see Job 101.5). Predicted growth using these
revised models will then be compared to that observed among
pond populations of muskellunge. These improved
bioenergetic models will allow us to predict first year
growth rates of different muskellunge populations in thermal
regimes present in waters throughout Illinois.
Our pond work on performance evaluation of muskellunge has
emphasized differences among young-of-year fish.
Differences among muskellunge populations need to be
determined in reservoir experiments to fully evaluate the
potential for use of different muskellunge populations for
Illinois management applications. Reservoir evaluations
should address differences among populations that can be
observed in young-of-year through adult fish. Parameters
including temperature tolerance (preferred and lethal),
growth rates (time to reach trophy size, maximum final size,
size at first reproduction), distribution of energy intake
to reproductive versus somatic growth, and
longevity/survival need to be evaluated in additional pond
and reservoir studies. Knowledge concerning all of these
traits will help to better define individual populations and
their potential value to Illinois fisheries.
Results of pond experiments evaluating predator acclimation
techniques confirm those conducted in the laboratory and in
reservoir stockings. All three approaches suggest that
predator acclimation will not be successful in increasing
survival of stocked esocids.
JOB 101.4 Growth and food habits of muskellunge and tiger
muskellunqe.
OBJECTIVE: To determine the effect of stocking size and
rearing technique on growth and food habits of muskellunge
and tiger muskellunge.
INTRODUCTION: The relative success of muskellunge and tiger
muskellunge in utilizing prey resources in impoundments
after introduction can play a large role in the overall
success of a particular stocking. Differences in conversion
to available prey in the field can significantly influence
survival and growth rates (Wahl and Stein 1988; Tomcko et al
1984). These differences are primarily the result of
foraging efficiency of the fish and characteristics of the
individual prey species. Gillen et al. (1981) examined the
effect of the diet history (minnow vs pellet fed) of tiger
muskellunge on foraging success, and found pellet reared
fish to require longer capture times and more strikes per
capture than minnow reared fish. These differences may be
attributable to behavioral differences between the two
rearing methods. The availability of adequate sizes of
forage fish to various sizes of stocked esocids can also
influence survival. In this job, we examine the effect of
rearing method and size at stocking on the prey utilization
and growth rates of muskellunge and tiger muskellunge in
impoundments.
METHODS: Each group of esocids stocked was sub-sampled for
length (nearest mm) and weight (nearest g) prior to stocking
(Table 1). Esocids were then collected weekly or bi-weekly
by electrofishing the entire perimeter of each lake.
Esocids were measured and weighed at each collection date to
determine relative growth rates of tiger muskellunge and
muskellunge, and extensive and intensive reared muskellunge.
Stomach contents of all esocids collected were removed by
stomach flushing (Foster 1977) to determine food habits and
to examine differences in diet conversion between tiger
muskellunge and muskellunge and extensive and intensive
reared muskellunge. Five stations were seined with 75 foot
hauls every month to determine inshore species composition,
densities and size distribution of prey fishes available in
each impoundment. Prey were identified to species and
counted. These data will be used to evaluate the role of
forage base in affecting growth and survival of stocked
esocids.
RESULTS: Growth and food habit data were collected during
fall and spring sampling after stockings of muskellunge and
tiger muskellunge for Paradise Lake and muskellunge for
Pierce Lake. In Paradise Lake, we found no differences in
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size between tiger muskellunge and muskellunge; both esocids
grew at similar rates and were similar sizes in the spring
(Figure 3; paired t-test; P > 0.19). In Pierce Lake,
intensively-reared muskellunge grew faster than extensively-
reared fish throughout the year .(Figure 4; paired t-test; P
< 0.05).
In Paradise Lake, both esocids utilized gizzard shad as the
main prey item in the spring (90-100% of the diet), but in
the fall other species represented a larger portion of the
diet (74-89%; Table 6). Further sampling in the spring of
1996 showed both esocids again utilizing mostly gizzard
shad. Comparisons between esocids indicate muskellunge
consumed Lepomis and other species slightly more often than
tiger muskellunge, but in general, gizzard shad was the
primary prey for both esocid taxa. Muskellunge and tiger
muskellunge consumed prey at equal rates, as number of empty
stomachs were similar. Similar trends were found in Pierce
Lake, as gizzard shad were also eaten more often than
Lepomis and other species (Table 7).
RECOMMENDATIONS: All esocids stocked in 1990-95 should
continue to be sampled by electrofishing at monthly
intervals to monitor growth and food habits. In addition,
all fish stocked in 1995 will be sampled to evaluate the
effect of food resources on growth and survival of esocids
reared using different techniques.
JOB 101.5. Assessment of different genetic stocks of
muskellunge.
OBJECTIVE: To identify different genetic stocks of
muskellunge and to evaluate their performance
characteristics for stocking in Illinois impoundments.
INTRODUCTION: Different stocks of muskellunge have evolved
under different ecological conditions, and as a result have
acquired different performance characteristics. Growth
rates, maximum size, longevity, and survival are among the
traits that will affect an individual stock's value to
Illinois fisheries.
Previous work has shown that genetic techniques will be
useful for identification of geographically distinct stocks.
We also completed laboratory evaluations of performance
characteristics of the muskellunge populations identified
through this genetic work. We compared consumption,
conversion efficiency, growth, and metabolic rates of these
populations as a function of water temperature to examine
how each population might survive and grow in the thermal
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regimes present in Illinois.
METHODS AND RESULTS: Results of experiments examining
temperature effects on food consumption, conversion
efficiency, growth, and metabolic rate of muskellunge
populations from Kentucky, Minnesota, New York, Ohio, St.
Lawrence River, and Wisconsin have been presented in
previous reports. During this segment, a paper entitled
"Comparison of food consumption, growth, and metabolism
among muskellunge: an investigation of population
differentiation", was published in Transactions of the
American Fisheries Society, vol 125:402-410, and describes
these experiments.
The physiological differences we observed among muskellunge
populations in laboratory evaluations have important
implications concerning growth and survival of muskellunge
stocked in Illinois. Depending upon thermal regime (among
other factors), certain muskellunge populations may be more
appropriate for use in Illinois impoundments and reservoirs.
Work in this job is continuing to focus on modifying the
Wisconsin fish bioenergetics model to more accurately
describe the growth of genetically distinct populations of
young-of-year muskellunge. We are currently determining
energetic input parameters (growth, consumption, metabolic
rate) from laboratory data and summarizing temperature data
collected at sites throughout Illinois. Growth predicted
using these revised models will then be compared to that
observed among pond, and eventually reservoir, populations
of muskellunge (see Job 101.3).
RECOMMENDATIONS: The physiological differences we observed
among muskellunge populations in laboratory evaluations,
while not consistent with genetic analyses, still have
important implications concerning growth and survival of
muskellunge stocked in Illinois. Depending upon thermal
regime (among other factors), certain muskellunge
populations may be more appropriate for use in Illinois
impoundments and reservoirs. Work in this job should
continue to focus on modifying existing bioenergetics models
to more accurately describe the growth of different
populations of young-of-year muskellunge. Growth predicted
using these revised models can then be compared to that
observed among pond, and eventually reservoir, populations
of muskellunge (see Job 101.3).
JOB 101.6 Analysis and reporting
OBJECTIVE: To prepare annual and final reports which develop
management guidelines for stocking esocids in Illinois
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impoundments.
RESULTS AND RECOMMENDATIONS: Relevant data were analyzed
and reported in individual jobs of this report (see Job
101.1-101.5).
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Table 1. Size and number at stocking for muskellunge (MU) and
tiger muskellunge (TM) in Paradise Lake, predator-acclimated and
(PA) and naive (NA) tiger muskellunge in Paris Lake, and
intensively (int) and extensively (ext) reared muskellunge in
Pierce Lake for fall-±9906.t9qS
Lake Taxa Number Length Weight
Paradise MU 1000 270(±7.5) 110(±6.9)
TM 1000 277(±5.9) 120(±3.4)
Paris PA 1100 250(±8.1) 102(±2.5)
NA 1100 252(±9.4) 113(±4.5)
Pierce int 430 218(±3.9) 48(±3.1)
ext 430 218(±4.6) 53(±3.5)
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Table 2. Fall and spring catch-per-unit-effort (CPUE) estimates
from electrofishing on successive weeks following stocking for
extensively-reared tiger muskellunge (TM) and muskellunge (MU) in
Paradise Lake, 1995 and 1996.
Week Effort Catch (C) CPUE (C/hr)
(hrs) MU TM MU TM
1
2
3
4
5
6
7
8
9
10
Mar 1-15
Mar 16-31
Apr 1-15
Apr 16-30
May 1-15
1.8
1.4
1.7
2.1
1.9
1.7
1.9
1.9
1.5
1.7
4.1
4.8
6.5
3.8
1.5
32
1
17
18
27
10
7
1
4
7
17
17
16
5
0
6
1
10
8
11
13
15
1
2
2
4
2
1
1
0
17.5
0.7
9.8
8.8
14.0
6.0
3.7
0.5
2.7
4.0
4.1
3.5
2.5
1.3
0
3.3
0.7
5.8
3.9
5.7
7.8
8.0
0.5
1.3
1.3
1.0
0.4
0.2
0.3
0
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Table 3. Fall and spring catch-per-unit-effort (CPUE) estimates
from electrofishing on successive weeks following stocking for
intensively (int) and extensively reared (ext) muskellunge in
Pierce Lake, 1995.
Week Effort Catch (C) CPUE (C/hr)
(hrs) (int) (ext) (int) (ext)
1 3.4 7 10 2.1 2.9
2 1.6 6 2 3.8 1.3
4 1.3 1 0 0.8 0
6 1.7 7 1 4.1 0.6
8 1.4 3 1 2.1 0.7
10 1.7 3 1 1.8 0.6
11 2.0 1 0 0.5 0
12 1.8 4 0 2.2 0
15 1.0 2 0 2.0 0
18 0.7 1 1 1.4 1.4
April 7.6 6 5 0.8 0.7
May 3.8 4 1 1.1 0.3
June 8.4 6 1 0.7 0.1
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Table 4. Fall catch-per-unit-effort (CPUE) estimates from
electrofishing on successive weeks following stocking for
predator-acclimated (PA) and naive (N) tiger muskellunge in Paris
Lake, 1995.
Week Effort Catch (C) CPUE (C/hr)
(hrs) (PA) (N) (PA) (N)
6 3.7 0 0 0 0
7 2.0 0 1 0 0.5
8 2.0 0 0 0 0
9 3.7 1 0 0.3 0
10 5.9 8 8 1.4 1.4
11 2.3 5 3 2.2 1.3
12 4.8 5 5 1.1 1.1
13 1.0 2 0 2.0 0
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Table 5. Survival of naive (NA) and predator acclimated (PA)
tiger muskellunge in three ponds, each with four bass, over a
one week period. Each pond was stocked with 30 each of naive
and predator acclimated fish.
Pond Number recovered Survival (%)
NA PA NA PA
1 20 17 67 57
2 14 9 47 30
3 22 14 73 47
Mean 18.7 13.3 62 45
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Table 6. Monthly food habits obtained by sampling stomach
contents of tiger muskellunge (TM) and muskellunge (MU)
during spring and fall in Paradise Lake, 1995-1996. Numbers
of prey recovered were classified as gizzard shad, Lepomis
spp., or other. Total number of stomachs (N) examined are
given for each month.
Esocid Gizzard Lepomis Empty Total
Month Spp. shad spp. Other (%) examined
(N)
Spring 1995
March
April
May
MU
TM
MU
TM
MU
TM
31
14
16
4
0
1
0
0
0
0
0
0
53
48
46
82
76
23
26
17
100
50
Fall 1995
Sept
Oct
Nov
Dec
MU
TM
MU
TM
MU
TM
.MU
TM
7
3
32
14
7
13
17
2
0
0
0
0
1
0
5
1
2
0
82
73
34
46
52
50
21
60
61
15
55
28
23
28
19
5
Spring 1996
March
April
MU
TM
MU
TM
1
0
0
0
0
0
0
0
50
0
54
0
18
3
13
2
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Table 7. Monthly food habits obtained by sampling stomach
contents of extensively (ext) or intensively (int) reared
muskellunge during fall in Pierce Lake, 1995. Numbers of
prey recovered were classified as gizzard shad, Lepomis
spp., or other. Total number of stomachs (N) examined are
given for each month.
Esocid Gizzard Lepomis Empty Total
Month Spp. shad spp. Other (%) examined
(N)
Fall
Aug ext 3 0 0 75 12
int 4 0 1 77 13
Sept ext 0 0 0 100 1
int 4 0 0 44 9
Oct ext 9 0 0 0 3
int 14 1 1 33 9
Nov ext 0 0 0 67 3
int 6 0 0 40 5
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Figure 1. Survival rate per cost as a function of length
(mm) for different sizes of tiger muskellunge and
muskellunge stocked on three dates in the fall.
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Figure 2. Survival rate per cost as a function of length for
for several sizes of muskellunge and tiger muskellunge
reared on pellets or minnows.
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Figure 3. Growth of muskellunge and tiger muskellunge
from date of stocking through spring for Paradise Lake.
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Figure 4. Growth of intensively and extensively reared
muskellunge in Pierce Lake.
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